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The present study was designed to replicate previous research findings that have 
found an association between infant-mother touch and security of infant attachment. A 
primary emphasis was the examination of the mediating effects infant gender and infant 
age may have in infant-mother touch. Lastly, the association between infant gender and 
attachment was examined. Analyses revealed consistency in touch patterns across 
situations and negative correlations between infant age and infant-mother touch. Holding 
was found to be negatively correlated to security of attachment classification across all 
infant ages and in infants 7 months and older. Gender was not found to mediate infant-




Since Bowlby's (1969) pioneering work in attachment theory, research on the 
nature ofinfant-caregiver relationships and the specific interpersonal components of which 
they are comprised has blossomed into a diverse and vast area of concentration in 
psychological research. Attachment theory and the security of infant-caregiver 
relationships have been studied in a number of fashions, and attempts have been made to 
pinpoint the specific components of the interaction that are most crucial to the 
development of a strong relationship. 
Traditionally, research on attachment theory has focused on the predictive value of 
attachment for later relationships and personality development. Although less investigated, 
research on the precursors and antecedents of the development of attachment is equally 
important. Recently, research increasingly has focused on the influence of caregiver 
characteristics and infant gender in the development of the infant-caregiver relationship 
(Brown, Pipp, Martz, & Waring, 1993; Shields & Sparling, 1993). However, few 
conclusive findings have been reported in the area of attachment and gender differences. 
A strong focus in examining the role of the infant in the development of the infant-
parent relationship has focused on an ongoing debate among researchers whether an 
infant's attachment is an effect of a child's global temperament or the specific relationship 
between the caregiver and infant (Ainsworth et al., 1978; Belsky, Garduque, & Hmcir, 
1984; Belsky & Rovine, 1987; Bohlin, Hagekull, Germer, Andersson, & 
Lindberg, 1989; Bowlby, 1969; Braungart & Stifter, 1987: Fox, Kimmerly, & Schafer, 
1991; Goldsmith & Alansky, 1987; Gunner, Mangelsdorf, Larson, & Hertsgaard, 1989; 
Kagan, 1984; Lamb, 1977; Owen & Chase-Lansdale, 1982; Schneider-Rosen & 
Rothbaum, 1993; Sroufe, 1985; Sroufe & Fleeson, 1985; Sroufe & Waters, 1977; 
Thompson, Connell, & Bridges, 1988; Thompson & Lamb, 1984). Infant temperament 
has been documented as one of the primary infant contributions to the infant-parent 
relationship. Many researchers have advocated that overall infant temperament affects 
relationships with caregivers (Fox et al., 1991), and that there is an interdependence of 
security of attachment among an infant's caregivers (Belsky & Rovine, 1987; Fox et al., 
1991; Owen & Chase-Lansdale, 1982) However, Thompson and Lamb (1984) have 
suggested that it is the "reactivity" or "arousability" in infants that is related to behaviors 
exemplified in the strange situation with multiple caregivers rather than the actual quality 
of attachment (Braungart & Stifter, 1987). 
Despite the existence of research studies suggesting a temperamental influence on 
attachment, Goldsmith and Alansky ( 198 7) stated that research on the effects of infant 
temperament on attachment has yielded mixed results. They stated that research has 
found conclusively only that the tendency to cry outside the strange situation is related to 
crying elicited in the strange situation. In support of the conclusions drawn from 
Goldsmith and Alansky ( 1987), Bridges, Connell, and Belsky ( 1988) found that the 
tendency for the infant to cry in the strange situation was consistent across multiple 
caregivers. Further, it appears that infant temperament has little predictive power in 
classifying the A, B, C, and D classifications of security (Belsky et al., 1984; Fox et 
al.,1991; Lamb, 1977; Goldsmith & Alansky, 1987; Main & Weston, 1981). 
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The lack of conclusive findings regarding the role of infant temperament has 
prompted new research focusing on other possible infant contributions to the infant-parent 
relationship. Attachment theory predicts the possibility of an independence of attachment 
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classifications between caregivers (Ainsworth et al., 1978; Bowlby, 1969; Sroufe, 1985), 
and researchers have argued that it is entirely possible for an infant to have two separate 
and distinct security classification to two different caregivers (Lamb, Hwang, Frodi & 
Frodi, 1982). Belsky and Rovine (1987), building on the work of Ainsworth et al. (1978), 
suggested that infant temperament may be an influencing factor in the particular behaviors 
displayed in the strange situation, but that the specific security of the infant to the 
particular caregiver participating in the strange situation still is influenced primarily by the 
interactional history between the pair (Bridges et al., 1988; Lamb, 1978; Sroufe & 
Fleeson, 1985). Bridges et al. (1988) concluded that the overall social interaction that 
takes place in the strange situation was dependent on the context of the interaction and the 
interaction with the dyadic partner. Rosen and Burke (1996) asserted that the 
interactional history of the dyad, which is mediated by parental behavior and child 
characteristics, in addition to the internal working models of both the parent and the child, 
contribute primarily to the attachment relationship developed. Despite the existence of 
research that has focused on the role of infant in the development of the infant-mother 
relationship through infant temperament, the present study examines another possible 
infant contribution to infant-mother attachment, infant gender. 
Belsky, Rovine, and Taylor (1984) concluded that despite the contribution the 
infant makes to the care it receives, and thus the attachment that develops, the mother 
plays a relatively larger role in determining the quality of the infant-mother attachment. 
Given that Belsky et al. ( 1984) and many attachment theorists contend that the mother 
plays the primary role in the development of the infant's attachment, researchers also have 
sought to examine antecedents to the attachment relationship that are contributed 
primarily by the caregiver, such as infant-parent touch. The use of touch has become a 
focal point in attachment literature. A study conducted by Weissmann, Harding, 
Kromelow, and Arand (1996) found that touch was to attachment and "emotional 
engagement," a construct representing a reciprocoal process that connects social , 
emotional, cognitive, and kinestheitic components in the formation of the infant-mother 
relationship. In Weissmann et al., (1996), touch was found to be a key antecedent in the 
development of attachment. Further, Weissmann et al. (1996) found that the highest 
levels of touch included "touch which is gentle, comforting, and playful accompanied by 
maternal visual regard, a kind of'holding'" (p. 2). 
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The following literature review is intended to set the stage for designing a research 
study that integrates research on touch, infant gender, infant age, and security of 
attachment. This study seeks to address a particular infant variable, infant gender, and its 
role in the development of the infant-mother relationship. Further, the contribution of the 
mother to the attachment relationship in terms of touch will be explored as will the inter-
relationship of infant gender and the infant-mother touch on the development of the 
attachment relationship. 
CHAPTER2 
REVIEW OF THE LITERATURE 
Attachment Theory and the Strange Situation 
Attachment Theory 
According to Bowlby (1969), attachment in infancy can be conceptualized 
primarily as a regulatory system that helps to keep infants in close proximity to primary 
caregivers or protectors, especially in times of danger. Attachment theory in human 
infants is grounded on an ethological/evolutionary perspective (Bretherton, 1985). From 
birth, human newborns have a repertoire of behaviors that acts as signals for caregiving. 
Newborns are capable of communicating through nonverbal means which caregiving 
actions they find the most successful, comforting, and effective (Bretherton, 1985). As a 
child matures, the range and complexity of behaviors grows. Between six to nine months 
of age, the infant's "proximity-and interaction-seeking behaviors" (Bretherton, 1985) 
become evident. Due to motor development, Bowlby (1969) theorizes that at this point, 
the infant is capable of demonstrating attachment development, because it can actively 
seek proximity to its attachment figure (Ainsworth, Blehar, Waters, & Wall, 1978). 
According to Bowlby (1982) and Ainsworth (1973), attachment can be observed within a 
consistent and stable proximity-maintaining system between an infant and its caregivers 
(Bretherton, 1985). The fact that the onset ofa proximity-seeking system in the second 
half of the first year oflife coincides with the onset oflocomotion (Bretherton, 1985; 
Freedman, 1974; Stayton, Hogon, & Ainsworth, 1971), object permanence and other 
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mental representations (Bell, 1970; Piaget, 1987), and stranger anxiety (Schaffer & 
Emerson, 1964; Spitz, 1965) is not surprising to most researchers who advocate the 
theory of evolution. The proximity-seeking system prevents the child from wandering 
from the protector. For the child, however, the primary goal of the system is to create and 
maintain a sense of security (Bischof, 1975; Sroufe & Waters, 1977). 
Bowlby (1969) hypothesized that the attachment system in a child would be 
activated by perceived danger and deactivated by perceived safety. However, many 
researchers now believe that the attachment system within a child continually is active 
(Bretherton, 1985). The child can be observed constantly and actively monitoring the 
whereabouts of the caregiver. When there is perceived danger in the environment, the 
range of acceptable distance from the caregiver decreases. The child then will seek 
security and comfort close to the caregiver. 
Strange Situation 
Attachment theory predicts that there is a better psychosocial outcome for infants 
and children with secure attachments to primary caregivers (Russell & Radojevic, 1991) 
and that secure infants are better off developmentally than insecure infants (Lamb, 
Thompson, Gardner, & Chamov, 1985). Security of attachment has been assessed by 
attachment researchers primarily through the "strange situation" paradigm (Ainsworth et 
al., 1978; Ainsworth & Wittig, 1969). Research has shown that the security of attachment 
seen in the strange situation does reflect the overall quality of the relationship between the 
infant and its caregiver, which in research studies most often is the mother or father 
(Ainsworth et al, 1978; Sroufe & Waters, 1977). Lamb (1987) concluded in his literature 
review that, on average, securely attached children and insecurely attached children 
display different behaviors outside of the strange situation. For example, securely attached 
children seem to show "greater exploratory competence, may be more sociable with 
unfamiliar adults, and may get along better with peers" (p. 822) than insecurely attached 
children. 
7 
Security and quality of attachment of the infant-parent attachment relationship are 
assessed in the strange situation paradigm by focusing on the infant's behavior patterns 
directed at the parent after two brief separations. Another focal point is the child's ability 
to use the parent as a "safe base" from which to explore a novel and interesting 
environment. An overall index of the infant-mother relationship is made through the 
assessment of the infant's particular behaviors, which have been organized into sets of 
behaviors such as "proximity-seeking," "contact seeking," "contact maintaining," 
"avoidance," "resistance," and "distance interaction" (Ainsworth et al., 1978; Frodi, Lamb, 
Hwang, & Frodi, 1983). This assessment yields a security of attachment rating that falls 
within three primary categories: secure, insecure/avoidant, and insecure/resistant (see 
procedure section for a more fully-detailed description of the strange situation paradigm). 
Attachment Classifications 
Attachment in the strange situation can be grouped loosely into three categories: 
the A group, or "insecure/avoidant" group, the B group, the "securely attached" group, 
and the C group, the "insecure/ambivalent or resistant" group. In recent years, a fourth 
group, the D group, or "disorganized and/or disoriented" group has been introduced, 
which is comprised mainly of infants who can not be classified into the original three 
categories of attachment (Main and Solomon, 1990). However, the majority of 
attachment research incorporating the strange situation focuses on the initial three 
categories of attachment. According to researchers, approximately 1/5 to 113 of the 
general population could be classified as insecure-avoidant, and only a small minority 
could be classified as insecure-resistant/ambivalent (Ainsworth, et al., 1978; Main & 
Solomon, 1990). The majority of infants, approximately 2/3 of the general population, 
typically could be classified as securely attached. The three original groups then can be 
subdivided along a relative continuum of attachment into two A sub-groups (A 1, A2 ), 
four B sub-groups (Bl, B2, B3, B4,), and two C sub-groups (Cl, C2) (Ainsworth et al., 
1978). 
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Although the security of attachment determined in the strange situation is not 
based solely on touch or the use of interpersonal space between infant and mother 
(Ainsworth et al., 1978; Schneider-Rosen, 1990), touch is a very important factor in the 
assessment of the security of attachment (Brown et al., 1993). For example, insecure-
avoidant and insecure-resistant dyads can be placed along a continuum of touch wherein 
the avoidant infants show the fewest bodily contacts with mothers and the resistant infants 
are observed engaging in the most active and continuous attempts to maintain a bodily 
connection or close proximity to mothers (Brown et al., 1993). Infants falling within the 
secure category manifest touch patterns that are neither obsessively or anxiously contact-
maintaining nor contact-maximizing, and display the most "flexible patterns of touch and 
interpersonal space" (Brown et al., 1993, p.320). However, these spatial patterns of touch 
are observed primarily in the stressful environment of the strange situation, and 
Bronfenbrenner (1979) predicted that the "connection-separation" patterns of 
interpersonal space are interaction-specific. An accurate mapping of particular infant-
mother dyads touch behaviors thus depends on multi-situation observations. 
Parental Behaviors and Attachment 
Typically, research examining the distinguishing behavioral characteristics between 
parents of children among the attachment subgroups has focused on mothers. Distinct 
differences in maternal effectiveness have been observed among the insecure and secure 
infants (Ainsworth et al., 1978). Mothers of secure infants have been found to have the 
highest ratings on sensitivity, acceptance, and cooperation (Ainsworth et al., 1978). 
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Ainsworth, Bell, and Stayton ( 1971) defined maternal sensitivity as an ability to perceive 
and accurately interpret infant signals and deliver an appropriate response contingently. In 
home-based observations of infants and mothers, Ainsworth et al. ( 1978) found that infant 
proximity-seeking and contact-maintaining behaviors were correlated to positive responses 
to being picked-up and "sinking in" (p. 121) in securely-attached children in the home. 
Secure infants have been observed to respond positively to being put down, and have been 
observed to then be able to engage in exploratory play (Ainsworth, Bell & Stayton, 1972). 
By comparison, insecure/avoidant infant-mother dyads have been characterized by 
maternal intrusiveness and overstimulation (Isabella & Belsky, 1991). Infants that display 
avoidance in the strange situation have been observed to react negatively to being put 
down, despite adverse responses to bodily contact (Ainsworth et al., 1972). Avoidant 
infants have been observed to lack the ability to engage in exploratory play (Ainsworth et 
al., 1972). Ainsworth et al. ( 1978) hypothesized that the primary conflict in 
insecure/avoidant infants was between "the kind of comfort and reassurance that they 
want and are prompted to seek, and a fear or at least an avoidance of just that" (p. 131 ). 
Mothers of insecure/resistant infants have been observed to have poorly 
coordinated interactions with their children, characterized by underinvolvement and 
inconsistency (Isabella & Belsky, 1991). Insecure/resistant infants have been observed to 
engage in proximity- and contact-maintaining behaviors (Ainsworth et al., 1978). 
However, Ainsworth et al. (1978) observed that resistant infants engaged in those 
behaviors with less initiative and often displayed other resistant behaviors simultaneously. 
Further, Ainsworth et al. ( 1978) found that infant crying observed in the home was closely 
related to resistant behaviors observed in the reunion episodes of the strange situation. 
Securely attached children were observed to cry less in home observations than both 
insecure/avoidant and insecure/resistant children (Ainsworth et al., 1978). Ainsworth et 
al. ( 1978) asserted that the primary conflict for the insecure/resistant infants was the 
discrepancy between what the infants desire from their mothers and what they actually 
expect to receive. Although most of the research has focused on mothers, Fields (1978) 
suggested that any differences between mother and father interactions with infants may 
derive more from the "differential amount of experience they have with their infants as a 
primary or secondary caregiver" (p. 184) than from intrinsic differences between fathers 
and mothers. 
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Most of the research focusing on maternal and infant influences on attachment has 
used correlational analyses. Unfortunately, one drawback of correlational research is the 
inability to draw causal conclusions. Therefore, one does not know if maternal behavior 
influences infant behavior or vice versa. One cannot gauge if the influences are reciprocal. 
Further, it is difficult to filter out any outside influences that may be contributing to the 
maternal or infant behaviors that are not represented in the correlation (Ainsworth et al., 
1978), such as the age of the infant or other demographic variables. Therefore, it is 
important in conducting research on the precursors of attachment to control for 
confounding variables such as infant age. Prior to conducting research on the antecedents 
to attachment, however, it is necessary to gain a sense of the basic trends and 
characteristics in parent-infant interactions. 
Parent-Infant Interactions 
Throughout the literature, there is consistent support that mothers tend to provide 
the majority of caregiving of infants and spend more time with their infants than fathers, 
despite trends that suggest an increase of egalitarian relationships in marriage and 
parenting (Bridges et al., 1988; Belsky, Gilstrap, & Rovine, 1984; Kotelchuck, 1976). 
Bowlby ( 1980) argued that these trends serve an evolutionary purpose in the infant-
mother dyad, and that attachment behaviors are distinct from other behaviors such as 
feeding, procreation, and play. Despite the continued tendency for mothers to provide the 
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majority of parental caregiving, the role of the fathers in the infant's life has been a primary 
research focus in attachment theory over the past twenty years. Although this study 
addresses the role of mothers in the infant-parent relationship, a brief overview of the 
research findings on fathers is valuable in comparing to mothers' roles, especially in terms 
of the types of touch employed by most fathers with their children. Russell (1983) 
reported that there were a number of factors that were associated with an increased 
involvement in child care by fathers. These factors included an increased knowledge of 
child development and parenting skills, a flexible masculine self-concept, encouraging 
spouses, non-demanding occupations, and actually attending the birth of their child. 
Further, Russell (1983) reported that the level of involvement by the father could be 
modified by the economic circumstances of the family. 
lnfant-F ather Relationships 
Numerous articles have highlighted the distinctive role fathers appear to have in 
childrearing (Belsky, 1979; Bridges et al., 1988; Brown et al., 1993; Campos, Barrett, 
Lamb, Goldsmith, & Sternberg, 1983; Chibucos & Kail, 1981; Clarke-Stewart, 1978; 
Fields, 1978; Frodi et al., 1983; Lamb, 1976b, 1977b, 1978, 1980, 1981; Kotelchuck, 
1976; MacDonald & Parke, 1984; Main, Kaplan, & Cassidy, 1985; Marton & Minde, 
1980; Parke, 1979; Pederson, Bento, Chance, Evans, & Fox, 1987; Pruett, 1987; Russell, 
1983; Russell & Radojevic, 1991; Russell & Russell, 1987; Russell, Russell, & Midwinter, 
1992; Schneider-Rosen & Rothbaum, 1993; Shields & Sparling, 1993; van IJendoom, 
Kranenburg, Zwart-Woudstra, van Busschbach, & Lamberman, 1991; Yogman, Dixon, 
Tronick, Als, Adamson, Lester, & Brazelton, 1977). Much of the research has examined 
the specific components of the interaction between infant and father, such as the types of 
play exhibited and the environment in which interaction frequently occurs (Shields & 
Sparling, 1993). Further, research has described infant-father interaction in comparison to 
infant-mother interaction and has examined the interaction against the backdrop of the 
family environment (Shields & Sparling, 1993). 
Affiliative Behaviors 
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Earlier research has documented the types of play behaviors in which fathers 
engage in both laboratory and more naturalistic settings. In general, fathers are more 
physical in their interactions with infants than mothers (Clarke-Stewart, 1978; Kotelchuck, 
1976; Lamb, 1976b, l 977b; Yogman et al., 1977). They respond primarily to the gross 
motor activities of their children (Marton & Minde, 1980). Although Fields (1978) found 
that primary caretaking fathers resembled mothers in facial expressions like smiling and in 
the imitation of the child's vocalizations, they retain their traditional role as play-initiator. 
Common themes in play center on imitation of the child and teasing (Russell & Radojevic, 
1991 ), and play is more physically and emotionally arousing for the infant than infant-
mother play (Belsky, 1979; Clarke-Stewart, 1978; Lamb, 1977, 1981; MacDonald & 
Parke, 1984). 
Touch Behaviors 
In addition to the types of play in which fathers engage their infants, touch 
behaviors have been a research area growing in popularity among attachment theorists and 
researchers. In a study completed by Shields and Sparling (1993), the relationship of 
different types of touch and father-infant interactions was explored. They found that there 
was a negative correlation between instrumental touch and play. Further, they observed 
that as the amount of instrumental touch and holding increased, the quality of the overall 
infant-father relationship or interaction decreased. Specifically, the subsets of the 
interaction that operationally defined the father-infant interaction, including "father 
availability, acceptance, atmosphere, enjoyment, and learning" (Shields & Sparling, p. 54) 
all decreased in value as the level of instrumental touch between father and infant 
increased. Lamb (1981) and Marton & Minde (1980) reported similar findings. 
Infant Gender Differences 
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Gender differences have been observed in father-infant interactions. In the Shields 
and Sparling (1993) study, fathers used instrumental touch more with sons than with 
daughters. This finding has been replicated in numerous studies that state that parents 
tend to seek more interaction with infants of their own gender (Campos et al., 1983). 
Thus there is evidence that research that has demonstrated the tendency for adult same-
gender dyads to touch more than adult opposite-gender dyads (Stier & Hall, 1984) can be 
generalized to adult-infant populations. Lastly, Frodi et al. (1983) found that parental 
gender accounted for individual differences in infant-parent interactions better than the 
traditionality or nontraditionality of the family type. In comparison to mothers, fathers 
were less likely to touch and hold their infants, vocalize with, provide caretaking, and 
display affection. These differences were observed with infants at both eight and sixteen 
months. 
Infant-Mother Relationships 
Infant Atta&hment Preferences 
In attachment theory research that does not seek to examine parental gender 
differences specifically, the mother-infant dyad remains the primary focus in research. 
Research indicates that the specific types of play interactions in which fathers engage their 
infants has important implications for infants' later social development. The nature of the 
mother-infant relationship is said to have equally important, yet significantly different, 
qualities and implications for later adjustment. The primary role of the mother in 
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parenting appears to be that of "nurturer." Research indicates that mothers are the 
preferred choice on attachment behaviors ( Bridges et al., 1988; Clarke-Stewart, 1978; 
Frodi et al., 1983; Lamb, 1977, 1997b, 1978, 1982; Main et al., 1985; Russell & 
Radojevic, 1991) and that fathers appear to be preferred in terms of affiliative behaviors 
(Lamb, 1982; Parke, 1979; Y ogman et al., 1977). Lamb (1977b) asserted that in infants 
under thirteen months old, no preferences were found for either parent on attachment 
behavior measures in a stress-free environment. However, when observed under stressful 
conditions in a laboratory and naturalistic setting, there was a distinct preference for 
mothers (Lamb, 1977b). Main et al. (1985) observed individual differences in parent-
infant early relationships and suggested that there is a "hierarchy of internal working 
models in which mother stands foremost" (p. 93). This may be due in part to the types of 
affection displayed most often by mothers. In a study conducted by Frodi et al. (1983), 
mothers were rated as more sensitive than fathers, and were more likely to show outward 
signs of affection such as kissing, tending to, holding, and touching, regardless of the 
division of caretaking within the particular family. 
Touch Behaviors and Infant Gender Influences 
There is consistent evidence that the gender of the infant can affect father-infant 
touch observations, but the link between infant gender and infant-mother interactions is 
less clear (Brown et al., 1993 ). In adult populations, there is a tendency for females to 
initiate more touch then males (Stier & Hall, 1984). Some studies have suggested that 
female infants tend to engage in more behaviors that create a "physical or spatial 
connection" (Brown et al., 1993, p. 320) to the mother. Further, instances of same-gender 
touch among females has been found to be higher than among male same-gender dyads 
(Stier & Hall, 1984). In mother-daughter interactions, research has found that there is 
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more social proximity interactions than with mother-son interactions (Lindahl & Heimann, 
1996). 
Researchers have hypothesized that females may perceive touch more positively 
than males (Fisher, Rytting, & Helsin, 1976; Helsin, & Alper, 1983; Nguyen, Heslin, & 
Nguyen; 1975; Weiss, 1990; Whitcher & Fisher, 1979). Thus, infant gender may have 
important implications for the touch interactions between mothers and children, especially 
if the interaction is stressed by an outside factor. A growing body of research has focused 
on the effect of maternal depression on the attachment relationship with a child. Infants of 
clinically depressed mothers have a tendency to develop insecure relationships with their 
mothers (Murray, 1996). Further, stress, such as the effects of maternal depression, has 
been hypothesized to have particular effects on male infants' behaviors more than female 
infants' behaviors (Maccoby & Jacklin, 1973). In fact, male infants with mothers 
suffering postpartum depression have been found to have poorer general cognitive 
development then female infants (Murray, 1996). In a study conducted by Weinberg 
( 1996), sons were found to be more vulnerable to a mother's depression than daughters. 
In the same study, male infants were less likely to express joy in social interactions with 
mothers and engage in self-comforting behaviors such as thumb-sucking. Weinberg 
( 1996) suggested that male infants may be less able to internally regulate negative 
emotional states and experiences, and hypothesized that 6 month old girls may be able to 
cope better with their mothers' depression. These research findings highlight the 
importance of infant gender on the ability to cope with outside stressors, such as maternal 
depression. Not only does the gender of the infant possibly modify parental involvement 
in the parent-infant interaction, but it also may be associated with the coping strategies 
with which the child is equipped. These hypotheses must remain at best tentative, and any 
causal interpretations between infant gender, parental touch, and infant adjustment may be 
inappropriate. However, further investigation may be justified. 
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Among male and female infants, distinct gender differences have been observed. 
Brown et al. (1993) found that infant gender was a factor that moderated the level of 
connection-separation in insecure-resistant and insecure-avoidant dyads. Specifically, 
mothers and resistantly attached sons showed the highest amount of physical connection, 
whereas mothers and avoidantly attached daughters displayed the least amount of physical 
connection. However, no differences were found between securely attached infants and 
avoidantly attached sons and resistantly attached daughters. Although Brown et al. 's 
( 1993) findings supported the existence of gender differences in touch patterns in certain 
infant-mother dyads, these differences could not predict attachment classification 
significantly. The primary determining factor in the use of interpersonal space between 
infant and mother was the context of the interaction. These gender differences may have 
qualitative and quantitative implications for the kinds of touch used by a mother. In fact, 
it has been supported that mothers tend to modify their behaviors according to the gender 
of their infants. In one study, working women with second-born sons were found to be 
more anxious about separation than working women with second-born daughters (Pitzer 
& Hock, 1992). This finding seems to correspond to a study conducted by Corter & Bow 
(1976), who found that women were more likely to retrieve sons from a playpen than 
daughters, although in that study the boys were not more fussy than the girls. Possible 
explanations for these findings were offered by Pitzer and Hock ( 1992 ). One explanation 
could be that mothers may be less certain of how a son would respond to an environment. 
Perhaps, assuming a cultural bias within the society favoring male children, it may be 
harder for the mother to leave the more valued child. Alternately, there is evidence that 
mothers may be able to read and respond to cues from daughters than from sons, Pitzer & 
Hock, 1992). 
Brown et al. ( 1993) incorporated the particular situation setting, security of 
attachment, infant age, and infant gender as variables in the touch patterns displayed 
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between an infant and its caregiver. They found that the gender of the infant does have 
an impact on the particular behaviors exhibited by mothers in certain infant-mother dyads. 
However, these findings were not the primary focus of the study, which sought to examine 
the types of touch used in the infant-mother dyad, and were examined post hoc. Little 
research has been conducted since Brown et al. (1993) to replicate or dispute the 
researchers' findings. In fact, the amount of research focusing on the moderating role of 
infant gender in attachment is minimal in comparison to the wealth of research that 
examines the role of parental gender in attachment. The present study will seek to 
replicate the initial findings of Brown et al. (1993) and will investigate exclusively the 
relationship of infant gender to infant-mother touch and attachment. Few studies have 
been conducted to investigate the impact of infant gender as a mediator in the 
development of the relationship between an infant and its caregiver, nor has the 
relationship between infant gender and the developmental pathways of attachment security 
been explored. This may be due to the fact that infant gender generally is not associated 
with secure or insecure attachments. 
In conclusion, several themes are apparent in a review of literature of touch, 
gender, and attachment. The attachment a child forms with its primary caregiver has 
important implications for its later adjustment (Lamb et al., 1985; Russell & Radojevic, 
1991 ). Touch is an integral component in the attachment relationship between an infant 
and its parent. Although touch is not the primary criterion for determining an infant-
parent attachment, the patterns of touch that emerge among the distinct attachment 
classifications are crucial elements used to gain an understanding of the underlying 
determinants of attachment. Touch pattern observations have found that fathers and 
mothers interact differently with their children (Brown et al., 1993; Campos et al., 1983; 
Field, 1978; Frodi et al., 1988; Shields & Sparling, 1993 ), and one could hypothesize that 
these differences in touch patterns may affect infants' preferences for the mother or the 
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father. In fact, fathers appear to be the preferred choice by infants on affiliative behaviors 
(Lamb, 1982; Parke, 1979; Yogman et al., 1977), and mothers appear to be the preferred 
attachment choice in stressful situations (Bridges et al., 1988; Clarke-Stewart, 1978; Frodi 
et al., 1983; Lamb, 1977, 1977b, 1978, 1982; Main et al., 1985; Russell & Radojevic, 
1991). 
Particular touch patterns in parents have been found to be specific to the 
attachment classification of the infant (Brown et al., 1993; Lamb, 1981; Marton & Min de, 
1980; Shields & Sparling, 1993), and gender has been an moderating factor of the touch 
patterns (Brown et al., 1993). In Brown et al. (1993), mothers and resistantly attached 
sons showed the highest amount of physical connection, and mothers and avoidantly 
attached daughters displayed the least amount of physical connection. Male infants have 
been found to be particularly sensitive and vulnerable to stress (Maccoby & Jacklin, 1973), 
particularly maternal depression (Murray, 1996; Weinberg, 1996). In addition, mothers 
have been found to modify their behaviors according to the gender of the infant (Campos 
et al., 1983; Corter & Bow, 1976; Pitzer & Hock, 1992). 
Despite the amount of research that exists with regards to gender, touch, and 
attachment, few straightforward conclusions can be drawn. Studies have shown that 
gender does appear to have some influence on the types of touch displayed in a parent-
infant dyad. However, much of the existing research has focused on the gender of the 
parent, and not the specific association between the infant's gender and the touch 
displayed within a mother-infant dyad in a particular interaction. Further, few studies have 
examined the role of the infant's gender in the attachment relationship that is formed with 
the primary caregiver. Many of the conclusions regarding the role of infant gender in 
touch must remain tentative. Replications of previous research are needed to support 
more clearly the associations that have been observed between infant gender and touch. 
Further, the role of the infant's gender in determining dyadic interactions is less clear. 
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Research is needed that specifically addresses the association of infant gender and dyadic 
touch between an infant and its parent. In addition, although parental touch patterns 
appear to change according to the situation (Brown et al., 1993), research is needed to 
understand what is the nature of the change. 
Mothers continue to perform most of the childrearing duties within a household. 
For the purposes of this study, maternal dyads will be explored exclusively for any 
association between infant gender, touch, and attachment. Further, when studying the 
nature of attachment between caregivers and infants, one must assume that the age of the 
infant may confound the touch patterns observed earlier in the relationship. The majority 
of research on attachment theory studies infants in various situations and at different 
developmental points in infants' early lives. Because the caretaking requirements vary 
drastically according to the developmental age of the child (i.e. the caretaking required of 
a three month old child is distinct from the requirements of a twenty-four month old 
toddler), one would expect that the touch behaviors exhibited in infant-parent relationships 
would vary to meet the needs of the particular child and the child's developmental age. 
Therefore, research studies examining antecedents to infant-parent attachment in a variety 
of settings and times should take infant age into account as a variable of the touch 
behaviors exhibited. 
The purpose of the present study is to further investigate the impact of infant 
gender on the touch patterns observed in infant-mother dyads and to explore the 
interrelationship of touch patterns and security of attachment. As touch can be 
conceptualized as a modifier of attachment classification, and infant gender can be 
conceptualized as a modifier of touch, the role infant gender plays indirectly on the 
security of attachment classification as found in the strange situation will be examined. 
It is hypothesized that infant gender is a modifier of the touch patterns tbat are 
exhibited in infant-mother dyads. Because touch is used in the assessment of the overall 
attachment between an infant and its caregiver, the role that infant gender plays in 
modifying touch has important implications for future research on attachment theory. 
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Specifically, it is hypothesized that (1) touch will be similar across play situations, 
(2) touch will be correlated with attachment classification, (3) infant gender will be 
correlated with touch, (4) infant age will be correlated with touch, and (5) security of 




Thirty-two infant-mother dyads, a subset of participants in a longitudinal infant 
research study (Kromelow, Weissmann, Harding, & Brown, 1997) were chosen as 
subjects in the study. Their participation in the longitudinal study was solicited after 
participation in a mother-infant support group for first-time mothers, "Baby 'n Me," 
offered at a large midwestem university. The facilitators of the group gathered 
subsequent research data with voluntary participation. The research conducted is believed 
to be more ecologically sound because after participation in the "Baby 'n Me" group, the 
mothers are familiar and more comfortable with the researchers and the university 
laboratory setting. 
The dyads were participants in an ongoing research project being conducted at the 
Center for Children, Families, and Community, and the data analyzed was a subset of 
extensive data already collected, including interviews, questionnaires, and video-taped 
observations, including a play paradigm and the strange situation (Ainsworth et al., 1978). 
Infants were between 2 months and 14.5 months for the free play and structured play 
observations (M = 6.84, SD= 3.33), and ranged from 12 to 19 months for the strange 
situation (M = 14.69, SD.= 1.95). There was an equal number of male and female infants 
(M = 16, F = 16). The dyads consisted primarily of Caucasian urban and suburban 




Mother-Infant Interaffectivity Scale 
In order to assess the use of infant-mother touch in both stressful and relatively 
stress-free environments, dyads were observed in the free-play and structured-play 
episodes video-taped to assess mother-infant interaffectivity (Weissmann, 1987). It was 
hypothesized that interactions would be consistent across the free-play and structured-play 
episodes. The observations took place in the play/observation room at the Center for 
Children, Families, and Community. The interactions were video-taped for a minimum of 
five minutes for each play episode (structured- and free-play episodes). 
The free-play and structured-play episodes had been taped to assess mother-infant 
interaffectivity (Weissmann, 1987) and were used to gain information regarding the stress-
free interactions between the infant-mother. During the structured-play episodes, mothers 
were asked to do particular tasks with their child such as diapering (when under 7 months 
old), reading a book, playing with a rattle, and peek-a-boo. For the free-play episode, 
mothers were asked to play with their child as they normally would. The mother-infant 
interaffectivity assessment was conducted at least once during the infant's first year, and 
again immediately prior to the strange situation. In the present study, observations were 
used at the younger age of the child when more than one interaffectivity observation was 
available (n = 29; M = 14, F = 15 ). In the cases where interaffectivity observations were 
unavailable at younger ages, taped observations were used that had been taped just prior 
to the administration of the strange situation (n = 3; M = 2, F = 1). 
Strange Situation 
The strange situation was administered according to Ainsworth and Wittig (1969) 
and security of attachment classifications were made by a senior researcher who was a 
23 
trained rater. The security of attachment classification was unknown to the rater making 
touch assessments. 
In the strange situation, a child between twelve and twenty months of age is left 
alternatively with a primary caregiver, a stranger, and then alone in a laboratory setting in 
a series of eight episodes. The strange situation begins with a free-play episode between 
the caregiver, most often the mother, and the child. A "stranger" then enters the room, 
sits quietly for a short period of time, and then engages in pleasantries with the caregiver 
who previously has been instructed to sit quietly and pretend to read a magazine. After a 
period of time elapses, the mother is instructed to leave the room inconspicuously, leaving 
her handbag or some other personal article as a signal to the child that she will return. The 
child is then alone with the stranger, and the stranger is instructed to engage the child in 
play and soothe the child if necessary. The mother then returns (reunion episode I), and 
close observations are made regarding the child's proximity-seeking, contact-maintaining, 
avoidant, and resistant behaviors. The child then is left alone again, and the same stranger 
is sent into the room to soothe the child. Finally, the mother returns (reunion episode 2) 
and careful observations are recorded. 
When assessing the security of attachment, the infant's behaviors are observed 
within three interactional behavior sets (Ainsworth et al., 1978; Richters, Waters, & 
Vaughn, 1988). The behaviors are observed primarily in the reunion episodes of the 
strange situation. "Proximity-seeking" is conceptualized in terms of the amount and 
strength of the child's efforts to be in actual physical contact with the mother. "Contact-
maintaining" behaviors are seen as the efforts of the child to maintain contact with the 
mother once close proximity has been achieved. "Contact avoidance" is a lack of interest 
in contact and proximity to the mother. Finally, "contact resistance" is an aversion to 
contact initiated by the mother, often manifested in displays of anger and pushing away 
when held. In addition to the behavioral observations, the time elapsed before the infant 
initiates contact with the mother as well as the amount of crying during the strange 
situation is scored. However, Schneider-Rosen and Rothbaum (1993) caution that in 
scoring the strange situation, the child's reaction to the mother's soothing interventions 
should be considered solely in scoring the strange situation. Otherwise, a confound may 
be introduced. 
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Based on the scoring system designed by Ainsworth and Wittig ( 1969), those 
children falling within the B classification are considered securely attached because "they 
greet the parent upon reunion (by seeking proximity/contact or by distal bids) and use the 
parent as a secure base from which to explore" (Ainsworth et al., 1978; Lamb, 1987, p. 
817). The securely attached child indicates behaviorally that he or she misses the parent 
when separated, greets the parent upon reunion, and then is able to be soothed and 
engaged in play shortly after reunion (Main and Solomon, 1990). By comparison, the 
insecure-avoidant infants show no apparent distress at being separated from their mother 
and avoid contact upon reunion. Infants in this group are characterized by a tendency to 
avoid or ignore contact with their caregivers. The insecure-resistant/ambivalent infants 
are highly distressed at being separated from their mother, and although they seek contact 
upon reunion, they are unable to be soothed and are rejecting of their mother's caregiving 
behaviors. The insecure-resistant/ambivalent infants are "resistant " or "ambivalent" 
because they vacillate between behaviors that appear to be proximity-seeking, thus seeking 
the reassurance of the mother, and rejecting behaviors. Both the insecure-avoidant and 
insecure-resistant/ambivalent groups are considered non-ideal forms of attachment in 
relation to the securely attached group. The disorganized/disoriented group is considered 
maladjusted. 
Infants in this study were subdivided into categories of (A) insecure-avoidant, (B) 
secure, or (C) insecure-resistant (Ainsworth et al., 1978). The number of (D) 
disorganized/disoriented infants was insufficient to merit inclusion in the present study. 
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To enhance the concurrent and predicitive validity, as well as to decrease possible errors in 
categorization, security of attachment ratings incorporated both the three-part ABC 
typology and borderline categories of attachment. Security of attachment ratings were 
placed along a continuum utilizing the three original Ainsworth et al. ( 1978) subcategories 
and additional subcategories incorporating borderline categories (Kromelow et al., 1997): 
7 = B3 & B2/B3 (n = 9); 6 = B2 (n = 4); 5 = B3/B4 (n = l); 4 = B4 (n = 5); 3 = B4/C (n = 
3); 2 =A/Bl and C (n = 3); l= A (n = 6). Distributions of attachment ratings were 
consistent with proportions within a normal distribution as outlined in Ainsworth et al. 
(1978) and Main and Solomon (1990). For some statistical analyses, subjects were 
divided into two groups: secure attachments (attachment ratings 7, 6, 5, 4) and 
insecure/borderline (attachment ratings 3, 2, 1) attachments. Table 1 provides the 
frequencies of the seven attachment categories and the frequencies of subjects when 
attachment category was dichotomized. 
Table I .--Frequencies of Attachment Categories by Infant Gender 
7-Point Attachment Dichotomous Attachment 
Infant Gender 1 2 3 4 5 6 7 Insecure/Bor. Secure 
Male 3 0 1 5 1 1 5 4 12 
Female 3 3 2 0 0 3 5 8 8 
Column Totals 6 3 3 5 1 4 10 12 20 
Note: "Insecure/Bor." stands for "Insecure/Borderline" attachment category. 
Measures oflnfant-Mother Touch 
The level and type of infant-mother touch in the dyadic observations was assessed 
in the Mother-Infant Interaffectivity Play episodes according to a touch protocol outlined 
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in Shields and Sparling ( 1993 ). The touch protocol included measures of "instrumental," 
"affectional," and "simultaneous" touch, and "no touch," as well as the total proportion of 
time spent holding of the infant. Operational definitions of the touch categories are 
outlined in Shields and Sparling (1993) and include concepts such as playful and loving 
touch (affectional), touch used to position the infant (instrumental), the presense of 
affectional and instrumental touch at the same time (simultaneous touch), the absense of 
touch (no touch), and the support of the majority of the child's weight (holding) (see 
Appendix 3 for a more thorough description of the operational definitions of the touch 
categories). For some analyses in this study, the total amounts of affectional, 
instrumental, and simultaneous touch were combined to create a composite "total touch" 
score. The touch protocol used a coding system that recorded the category of touch 
(instrumental, affectional, simultaneous, and no touch) at 20 second intervals and recorded 
the total duration of time spent holding the infant. The instances of each touch category 
then were converted into percentages of the total number of intervals. Percentages for 
both free-play and structured-play touch were calculated from a total of 15 intervals, and 
were obtained from coding the first 5 minutes of each episode. Four mother-daughter 
dyads had recorded observations that were less than 15 intervals for the structured-play 
episodes; 3 mother-son dyads had less than 15 recorded structured-play observations; and 
1 mother-son dyad (a total of 4 mother-son dyads) had less than 15 recorded free-play 
observations. In each of these cases, percentages then were based on the total available 
intervals observed for the particular episode. The total time spent holding the infant was 
converted into a percentage of the total elapsed time of both the structured- and free-play 
observations combined (a total of ten minutes) (see Appendix 2 for coding sheet format). 
Reliability measures 
All touch protocols were scored by a trained graduate student. 20% of the total 
sample (7 out of the 32 dyads) were coded by a second trained rater and were used in the 
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three inter-rater reliability analyses. Percent agreement analyses revealed .71 and .86 
agreements for total dyadic touch and no touch, respectively. Further, agreement for 
affectional touch was .91, .82 for instrumental touch, and .90 for simultaneous touch. 
Cronbach's alpha was computed for total touch and no touch, affectional, instrumental 
touch and simultaneous touch. Additionally, Cronbach's alpha was computed for total 
structured-play touch and total free-play touch. Analyses revealed alpha levels above .88 
for all touch categories, excluding instrumental touch, 
= .49. Finally, Pearson product-moment correlations revealed significant correlations 
above . 79 between the two raters on all touch categories (touch, no touch, structured-play 
touch, free-play touch, affectional touch, and simultaneous touch), excluding instrumental 
touch, r = .24, p. :S. .183. Despite the low inter-rater reliabilities found for instrumental 
touch in both the Cronbach alpha and Pearson product-moment correlational analyses, the 
high percent agreement found for instrumental touch was believed to merit inclusion of the 
touch category in the present study. 
CHAPTER4 
RESULTS 
An alpha level of .05 was used for all statistical tests in this study. 
Touch Consistency 
Within the touch protocol used in this study, Pearson product-moment correlations 
were conducted to assess the consistency of touch across situations for each touch 
category (affectional, instrumental, simultaneous, and no touch) for both the structured-
and free-play episodes. Correlational analyses revealed significant correlations between 
structured- and free-play observations for the instrumental (r = .35), simultaneous (r. = 
.44), and no touch (r = .58) categories. In addition, a significant correlation was found for 
total touch collapsed across all four touch categories (r. = .50). Correlations and their 
corresponding significance levels are displayed in table 2. 
Due to the high correlations of touch categories in both observed episodes of the 
Mother-Infant Interaffectivity Scale (Weissmann, 1987), most subsequent analyses 
utilizing touch scores from the touch protocol involved combined touch scores for the 
touch categories of affectional, instrumental, simultaneous, total touch, and no touch, 
unless otherwise stated. Following the touch protocol scoring procedures as outlined in 
Shields and Sparling (1993), holding percentages were computed across both structured-
and free-play episodes. 
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Table 2.--Pearson Product-Moment Correlations Between Touch Categories For 
Structured- and Free-Play Episodes of Mother-Infant Interaffectivity Observations 
Structured 
Free Affec. Instru. Simi. Ntch TT 
Affec .1098 .3356* .0996 -.3788* .3012 
( 32) ( 32) ( 32) ( 32) ( 32) 
11 = .550 11 = .060 11 = .587 11 = .033 11 = .094 
lnstru .0461 .3576* .0307 -.3312 .2740 
( 32) ( 32) ( 32) ( 32) ( 32) 
11 = .802 11 = .044 11 = .868 11 = .064 11=.129 
Simi .2254 .2252 .4444* -.5365** .5097** 
( 32) ( 32) ( 32) ( 32) ( 32) 
11 = .215 11 = .215 11 = .011 11 = .002 11 = .003 
Ntch -.1676 -.4509** -.2432 .5813** -.5022* 
( 32) ( 32) ( 32) ( 32) ( 32) 
11 = .359 11 = .010 11 = .180 11 = .000 11 = .003 
TT .1676 .4509** .2432 -.5813** .5023** 
( 32) ( 32) ( 32) ( 32) ( 32) 
11 = .359 11 = .010 11 = .180 11 = .000 11 =.003 
Note: "Free" is the abbreviation for "Free-Play Episode" and "Struc" is the abbreviation 
for "Structured-Play Episode ... "Affec" stands for "Affectionate Touch;" "Instru" stands 
for "Instrumental Touch;" "Simi" stands for "Simultaneous Touch;" "Ntch" stands for 
"No Touch;" "TT" stands for "Total Touch." 
*12 :S. . 05. **11 :S. .01. 
Touch and Security of Attachment 
Table 3 displays the means and standard deviations for each of the touch 
categories: total touch, affectional, instrumental, simultaneous, holding, no touch, and 
total touch. The large standard deviations in the touch categories illustrate the variability 
that was found within the categories. 
Table 3.--Mean Touch Percentages Scores, Standard Deviations, and Ranges for Touch 
Categories, (N = 32; M = 16, F = 16) 
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Touch Category Mean (M) Standard Deviation (.SD.) Range 
Affectionate Touch 12.09 10.23 36.67 
Simultaneous Touch 13.63 13.80 67.86 
Instrumental Touch 29.60 19.20 66.67 
Holding 16.48 14.80 48.50 
No Touch 44.79 29.61 100. 
Total Touch 55.32 29.46 100. 
Due to the ordinal nature of the attachment categories, Spearman rho correlations 
were computed to assess for the association between touch and attachment categories. 
Initially, age was allowed to vary as a continuous variable. Among the touch categories, a 
significant correlation for holding was found between a touch category and attachment 
classification, Is = -.37. Table 4 displays the touch category and attachment correlations 
when age was continuous. 
To control for age, infant age then was dichotomized into two categories: infants 
under 7 months old (n = 16) and infants 7 months old and above (n = 16). Tables 5 and 6 
reveal a significant negative correlation between holding and attachment classification was 
found for the older infant group, Is = -.57, but not for infants under 7 months old, 1s = -
.39, p. ::::_ .14. Although no other correlations between the touch categories and 
attachment in the two infant age groups were found, an interesting trend, although not 
statistically significant, emerged between touch and attachment. For infants under 7 
months old, there was a negative correlation between affectionate, instrumental, and total 
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touch and attachment. For infants who were 7 months or older, affectionate, instrumental, 
and total touch had a positive correlation to attachment. However, none of these 
correlations approached significance, and therefore must be interpreted with caution. 
Table 4.--Spearman Rho Correlations Between Touch Categories and Attachment for 




lnstru. 0.0359 0.2702 
N( 32) N( 32) 
Sig .848 Sig .135 
NoT. 0.0033 -0.6178 *** -0.7612 *** 
N( 32) N( 32) N( 32) 
Sig .986 Sig .000 Sig .000 
Simul. 0.0794 0.4325 ** 0.2341 -0.6430 *** 
N( 32) N( 32) N( 32) N( 32) 
Sig .671 Sig .013 Sig .197 Sig .000 
Total T. 0.0058 0.6222 *** 0.7602 *** -0.9997 *** 0.6430 *** 
N( 32) N( 32) N( 32) N( 32) N( 32) 
Sig .975 Sig .000 Sig .000 Sig .000 Sig .000 
Holding -0.3700 * 0.4229 * 0.1176 -0.3641 * 0.4633 ** 0.3610 * 
N( 32) N( 32) N( 32) N( 32) N( 32) N( 32) 
Sig .041 Sig .016 Sig .522 Sig .040 Sig .008 Sig .042 
Attach. Affect. lnstru. NoT. Simul. Total T. 
Notes: "Attach." stands for "Attachment Rating;" "Affec" stands for "Affectionate 
Touch;" "Instru" stands for "Instrumental Touch;" "No T." stands for "No Touch;" 
"Simul." stands for "Simultaneous Touch;" "Total T." stands for "Total Touch." 
*p. .:S_ .05. **p. .:S_ .01 ***p. .:S_.001 
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Table 5.--Spearman Rho Correlations Between Touch Categories and Attachment for 




Instru. -0.0572 -0.2643 
N( 16) N( 16) 
Sig .833 Sig .323 
NoT. 0.2101 -0.3257 -0.3774 
N( 16) N( 16) N( 16) 
Sig .435 Sig .218 Sig .150 
Simul. 0.2451 0.2048 -0.2944 -0.5363 * 
N( 16) N( 16) N( 16) N( 16) 
Sig .360 Sig .447 Sig .. 268 Sig .032 
Total T. -0.2101 0.3257 0.3774 -1.0000 *** 0.5363 * 
N( 16) N( 16) N( 16) N( 16) N( 16) 
Sig .435 Sig .218 Sig .150 Sig .000 Sig .032 
Holding -0.3890 0.3158 -0.2577 -0.1947 0.0650 0.1947 
N( 16) N( 16) N( 16) N( 16) N( 16) N( 16) 
Sig .136 Sig .233 Sig .335 Sig .470 Sig .811 Sig .470 
Attach. Affect. Instru. NoT. Simul. Total T. 
Notes: "Attach." stands for "Attachment Rating;" "Affec" stands for "Affectionate 
Touch;" "Instru" stands for "Instrumental Touch;" "No T." stands for "No Touch;" 
"Simul." stands for "Simultaneous Touch;" "Total T." stands for "Total Touch." 
*p. :S .05. **p.:S.01 ***p.:S .001 
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Table 6.--Spearman Rho Correlations Between Touch Categories and Attachment for 




Instru. 0.1055 0.3573 
N( 16) N( 16) 
Sig .708 Sig .191 
NoT. -0.0155 ..0.6586 ** -0.8561 *** 
N( 16) N( 16) N( 16) 
Sig .956 Sig .008 Sig .000 
Simul. ..0.2421 0.4705 0.4240 -0.6853 ** 
N( 16) N( 16) N( 16) N( 16) 
Sig .385 Sig .077 Sig .115 Sig .005 
Total T. 0.0256 0.6634 ** 0.8554 *** ..0.9991 *** 0.6847 ** 
N( 16) N( 16) N( 16) N( 16) N( 16) 
Sig .928 Sig .007 Sig .000 Sig .000 Sig .005 
Holding -0.5691 * 0.1892 0.2327 ..0.3894 0.7932 *** 0.3873 
N( 16) N( 16) N( 16) N( 16) N( 16) N( 16) 
Sig .027 Sig .500 Sig .404 Sig .151 Sig .000 Sig .154 
Attach. Affect. Instru. NoT. Simul. Total T. 
Notes: "Attach." stands for "Attachment Rating;" "Affec" stands for "Affectionate 
Touch;" "Instru" stands for "Instrumental Touch;" "No T." stands for "No Touch;" 
"Simul." stands for "Simultaneous Touch;" "Total T." stands for "Total Touch." 
*p.S .05. **p.S .01 ***p. s .001 
Lastly, attachment categories were dichotomized into two groups as outlined in 
the method section: secure and insecure/borderline. Spearman rho statistics were 
computed to assess the association between touch and attachment for the two attachment 
categories. Within the secure attachment group, no significant correlations were found 
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between the touch categories and attachment. However, as table 7 reveals, three touch 
categories approached significant correlations to attachment, instrumental touch (fs = -
.35, p.:S. .14), no touch (fs = .32, p.:S. .18), and total touch across all touch categories (fs 
= -.31, p.:S. .20). 
Table 7.--Spearman Rho Correlations Between Touch Categories and Attachment for 




Instrumental -0.3487 0.096 
N( 19) N( 19) 
Sig .143 Sig .696 
No Touch 0.3191 -0.3785 0.8626 *** 
N( 19) N( 19) N( 19) 
Sig .183 Sig .110 Sig .000 
Simultaneom -0.0474 0.2738 0.272 -0.5651 * 
N( 19) N( 19) N( 19) N( 19) 
Sig .847 Sig .257 Sig .260 Sig .012 
Touch -0.3076 0.3823 0.8622 *** -0.9996 *** 0.5648 * 
N( 19) N( 19) N( 19) N( 19) N( 19) 
Sig .200 Sig .106 Sig .000 Sig .000 Sig .012 
Attachment Affectionate Instrumental No Touch Simultaneous 
*p. :s. .05 **p.:S. .01 ***p. :S..001 
For the insecure/borderline attachment group, no significant correlations were 
found between the touch categories and attachment classification. However, as with the 
secure attachment group, some of the correlations approached significance, and may prove 
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significant with a larger sample size: instrumental touch (fs = . 3 9, p_:::;. . 21) and 
simultaneous touch (fs = -.43, p_ :::;_ .17). Table 8 displays the correlations and significance 
levels for touch and attachment within the insecure/borderline attachment group. 
Table 8.--Spearman Rho Correlations Between Touch Categories and Attachment for 




Instrumental 0.3876 0.2629 
N( 12) N( 12) 
Sig .213 Sig .409 
No Touch -0.2394 -0.7603 - -0.607 * 
N( 12) N( 12) N( 12) 
Sig .454 Sig .004 Sig .036 
Simultaneous -0.4263 0.5135 -0.0727 -0.4876 
N( 12) N( 12) N( 12) N( 12) 
Sig .167 Sig .088 Sig .822 Sig .108 
Total Touch 0.2394 0.7603 ~* 0.6070 * 1.0000 0.4876 
N( 12) N( 12) N( 12) N( 12) N( 12) 
Sig .454 Sig .004 Sig .036 Sig .000 Sig .108 
Attachment Affectionate Instrumental No Touch Simultaneous 
*p_ :::;_ .05 **p_:S..01 
Infant Gender and Infant-Mother Touch 
Two methods of analysis were used to assess for infant gender effects within the 
touch categories. Pearson product-moment correlations were computed for each of the 
touch categories and infant gender. Independent sample t-tests were calculated for each 
of the touch categories to test for significant differences between male and female infant 
touch scores. 
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Correlational analysis revealed no significant correlations between infant gender 
and touch. Further, independent sample t-tests across all ages revealed no significant 
differences in the touch scores for male and female infants for each of the touch 
categories. Due to the significant correlation between infant holding and attachment for 
infants that were at least 7 months old, an independent sample t-test was computed to test 
for the existence of significant infant gender differences. The independent sample t-test 
revealed that there was not a significant difference in the percentage of holding for male 
and female infants, F (14, 16) = .87, p.~ .40. 
Infant Age and Infant-Mother Touch 
Infant age was hypothesized to play a mediating role in infant-mother touch. 
Pearson product-moment correlations revealed significant correlations between infant age 
and each of the touch categories, as well as total dyadic touch across all touch categories. 
Specifically, as table 9 illustrates, negative correlations were found for affectionate touch 
(I= -.60), instrument touch (r = -.65), simultaneous touch (r = -.46), and holding (r = -
.85). 
Due to the high correlations between infant age and infant-mother touch, it was 
believed that age may be confounding the associations between touch and attachment. An 
analysis of variance was performed using total dyadic touch as the dependent variable and 
infant age, infant gender, and attachment classifications as the factors. 
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Table 9.--Pearson Product-Moment Correlations For Infant Age and Touch Categories 
Age Affect. Hold. Instru. NoTch. Simul. Touch 
Age 1.0000 -0.5989 *** -0.4489 ** -0.6525 *** 0.8487 *** -0.4621 •• -0.8496 *** 
N( 32) N( 32) N( 32) N( 32) N( 32) N( 32) N( 32) 
p=. p=.000 p=.010 p=.000 p=.000 p=.008 p=.000 
Affect. -0.5989 *** 1.0000 0.3549 * 0.1841 -0.5957 ••• 0.2766 ••• 0.5968 ••• 
N( 32) N( 32) N( 32) N( 32) N( 32) N( 32) N( 32) 
p=.000 p=. p=.046 p= .313 p= .000 p=.000 p=.000 
Hold -0.4489 ** 0.3549 * 1.0000 0.0972 -0.4082 0.4688 * 0.4062 • 
N( 32) N( 32) N( 32) N( 32) N( 32) N( 32) N( 32) 
p= .010 p=.046 p=. p= .597 p=.597 p=.020 p= .021 
lnstru. -0.6525 ••• 0.1841 0.0972 1.0000 -0.7631 ••• 0.1016 0. 7631 ••• 
N( 32) N( 32) N( 32) N( 32) N( 32) N( 32) N( 32) 
p=.000 p= .313 p=.597 p=. p=.000 p= .580 p=.000 
NoTch. 0.8487 *** -0.5957 *** -0.4082 • -0.7631 *** 1.0000 -0.6313 ••• -0.9998 *** 
N( 32) N( 32) N( 32) N( 32) N( 32) N( 32) N( 32) 
p=.000 p=.000 p=.020 p=.000 p=. p=.000 p=.000 
Simul. -0.4621 ** 0.2766 0.4688 ** 0.1016 -0.6313 *** 1.0000 0.6308 •• 
N( 32) N( 32) N( 32) N( 32) N( 32) N( 32) N( 32) 
p=.008 p= .125 p=.007 p=.580 p=.000 p=. p=.000 
Touch -0.8496 *** 0.5968 *** 0.4062 • 0. 7631 *** -0.9998 *** 0.6308 *** 1.0000 
N( 32) N( 32) N( 32) N( 32) N( 32) N( 32) N( 32) 
p=.000 p=.000 p=.021 p=.000 p=.000 p=.000 p=. 
Notes: "Affect." stands for "Affectionate Touch;" "Hold." stands for "Holding;" "Instru." 
stands for "Instrumental Touch;" "No Tch." stands for "No Touch;" "Simul." stands for 
"Simultaneous Touch; "Touch" stands for "Total Touch." 
*p. :S .05 **p. :S .01 ***p. :S .001 
Insufficient sample sizes within the 7-point attachment scale and age categories 
necessitated the use of attachment (secure and insecure/borderline) and age (under 7 
months, 7 months old and above) dichotomies. As expected, a significant main effect was 
found for infant age and over total touch, E (1, 32) = 12.25, p.:S .002. Subsequent t-tests 
revealed that infants under 7 months were touched (total touch) significantly more than 
infants 7 months old and above, t (30, 32) = 4.90, p. :S .000. Although no significant main 
effects were found for infant gender and attachment, an infant gender x attachment 
interaction approached significance, E (1, 31) = 1.83, p. < .12. In addition, an infant 
gender x infant age interaction approached significance, E (1, 32) = 1. 73, p. S.20. Table 
10 displays the results on the 2 x 2 x 2 analysis of variance. 
Table 10.-- Results of 2 x 2 x 2 ANOVA on Infant-Mother Total Touch Category 
Source of Variation df Mean Sauare F Sia. F 
Main Effects 
Attachment 1 330.60 0.61 0.443 
Infant Age 1 6657.10 12.25 0.002 ** 
Infant Gender 1 310.50 0.57 0.457 
2-Wav lnteracti ons 
Attachment x Infant Age 1 55.74 0.10 0.752 
Attachment x Infant Gender 1 996.61 1.83 0.189 
Infant Age x Infant Gender 939.30 1.73 0.202 
3-Wav Interactions 
Attachment x Infant Age 
Infant Gender 1 9.97 0.02 0.893 
** p.S .01 
Infant Gender and Attachment 
Pearson chi-square analyses were computed to test for independence between 
infant sex and attachment classification. No significant contingency was found between 
infant sex and its security of attachment. Similarly, a Cramer's V analysis revealed no 




In the present study it was hypothesized that ( 1) touch would be similar across 
play situations, (2) touch would be correlated to attachment classification, (3) infant 
gender would be related to touch, (4) infant age would be correlated to touch, and (5) 
security of attachment and infant gender would be related. 
This study sought to examine infant-mother touch in two play episodes, 
structured- and free-play. It was hypothesized that due to the ecological validity of the 
study, touch would be consistent across situations, that is, mothers would touch their 
children in similar ways despite the level of structure of the setting. Correlational analyses 
revealed that with the exception of affectionate touch, touch was consistent in each of the 
touch categories for the structured- and free-play episodes. The consistency of touch 
between the structured- and free-play observations suggests that even when mothers were 
instructed to perform specific tasks with their children, such as diapering and reading a 
book, the use of touch was similar to when the infant and mother were interacting without 
restriction. 
The finding of touch consistency in the infant-mother dyads is significant given 
previous research that has addressed infant-mother interaction as situation- or interaction-
"specific" (Bronfenbrenner, 1979). Some research has suggested that in infant-father 
dyads, the context of the interaction does affect the kinds of touch observed (Goldberg, 
Dellis, Clarke-Stewart, Nagel, & Zimmerman, 1996; Russell & Radojevic, 1991 ). Further 
research is needed that further addresses the touch consistency of infant-mother dyads, 
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and more information is needed to compare the level of touch consistency between 
mother- and father-infant dyads. 
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Replication of the current findings are merited. The observations were conducted 
in identical settings and occurred on the same day within the data collection for Mother-
Infant Interaffectivity (Weissmann, 1987). Thus, confounding variables of setting and 
time of day were controlled. However, despite efforts to lessen the stress oflaboratory 
data collection, thus increasing the ecological validity of the study, the face validity of the 
observations of touch and subsequent touch consistency may have been inhibited by the 
mother's lingering uneasiness with the laboratory setting. Perhaps touch across situations 
was altered in some way by the artificiality of the laboratory setting. Despite a level of 
consistency of touch across situations, the dyadic touch may not have been as accurate an 
assessment of the use of touch in the relationship as would have been gained from 
naturalistic observations. This possible confound may have affected the findings 
throughout the remainder of the study. 
In support of research that has suggested that infant-mother touch and security of 
attachment are interconnected, (Ainsworth et al., 1978; Ainsworth & Wittig, 1969; 
Bowlby, 1969; Frodi et al., 1983; Richters et al., 1988), holding was found to be 
correlated to attachment. The negative association between holding and attachment 
suggested that as holding increases, the overall quality of attachment decreased. 
The lack of significance in the correlation between holding and attachment in the 
younger infants suggests a need for further exploration. Because age was allowed to vary 
as a continuous variable, the lack of expected significant correlations may have been a 
result of age effects. The wide range in infant age in the two groups also may have 
contributed to the lack of significance in touch and attachment correlations. Especially in 
the younger age group, there is a wide range of developmental needs found in the first half 
of the infant's life. These developmental needs are marked by differing needs in terms of 
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touch. Further research is needed that addresses the relationship of touch and attachment 
over the course of the infant's development. 
When attachment was coded into two dichotomies, secure and insecure/borderline 
groups, inverse trends between touch and attachment were observed. Assessments of 
secure infants revealed negative correlations between touch and attachment for 
instrumental and simultaneous touch, suggesting that as the amount of instrumental and 
simultaneous touch increased, the security of attachment decreased. These trends are 
consistent with the findings of Shields and S parting ( 1993 ), which reported negative 
correlations between attachment and holding and attachment and instrumental touch in 
infant-father dyads, and suggest a similarity between infant-mother and infant-father dyads 
in terms of instrumental touch. For insecure infants, trends indicated a positive correlation 
between instrumental touch and attachment. However, a negative correlation between 
simultaneous touch and attachment approached significance. Any generalizations from 
these data are inappropriate, however, as none of the trends were statistically significant. 
Subsequent research is needed to test for empirical significance of these trends. 
The lack of statistical significance in the correlations between the touch categories 
and attachment may have been due to a relatively small sample size (N = 32). However, it 
also may have resulted from a lack of variability in the touch protocol used. Using only 
four forced categories of touch (affectionate, instrumental, simultaneous, and no touch) 
may have been insufficient in accounting for the range of touch that was observed in the 
episodes. Perhaps additional categories that would differentiate playful from tender and 
loving touch within the affectionate touch category would be useful. Further, a category 
of incidental touch may have been appropriate for touch that does not seem to fit the other 
categories. In the present study, no differentiation was made in the touch category scoring 
between infant-initiated and mother-initiated touch, nor was face-to-face contact touch 
differentiated from other touch. These specific characteristics of touch may have provided 
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more statistical power to the touch patterns observed in the dyads. Increased length of 
observations also may have revealed touch patterns in the dyads more effectively. Lastly, 
because touch was recorded only at 20 second intervals, the variation in touch patterns 
between intervals was lost. These subtle modifications and additions to the touch protocol 
outlined in Shields & Sparling ( 1993) may increase its ability to accurately account for 
infant-mother touch. 
One emphasis in the study was the examination of the interconnectedness of infant 
gender and infant-mother touch. However, statistical analyses revealed that for this 
sample of infant-mother dyads, infant gender did not affect the type of touch that was 
observed in the dyad. Thus the present study failed to support the findings of Brown et al. 
( 1993) that found physical connectedness was highest between mothers and resistantly 
attached sons, and lowest among mothers and avoidantly attached daughters. Further, 
Lindahl and Heimann's ( 1996) findings that there was increased proximity between 
mothers and daughters was not supported in the present study. However, possible lack of 
touch variability resulting from the touch protocol may have diminished any gender effects 
that may have existed. 
Strong correlations were found between infant age and affectionate touch, 
instrumental touch, simultaneous touch, no touch, and holding. The correlations seemed 
intuitively logical, in that one would expect that as an infant aged and mobility increased, 
the level of touch across categories decreased. The analysis of variance examining 
hypothesized interactions between attachment, infant gender, and infant age revealed 
trends for interactions between attachment and sex and between age and sex for infant-
mother touch. However, these trends were not found to be statistically significant, and 
must be interpreted with caution. The main effect of age for infant-mother touch revealed 
an expected trend in that younger infants were found to have significantly higher mean 
touch scores than older infants, thus confirming earlier correlational analyses. 
Lastly, the association between infant gender and attachment was examined. 
Infant gender was not found to significantly modify the infant's security of attachment. 
In the present study, the touch category of holding was found to be a modifier of 
attachment. However, infant gender was not found to be a modifier of infant-mother 
holding. Further, infant gender was found to have no effect on the attachment 
classification of the infant-mother dyad. 
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There are numerous methodological considerations that may have interfered with 
the results of the study. The lack of touch variability appears to be a major contributor to 
lack of correlations between touch and attachment, and possibly, to the lack of support for 
previous studies that suggested an interaction between infant gender, touch, and 
attachment (Brown et al., 1993). A possible confound in the study may have been the 
relative lack of control of infant age, in that touch observations ranged greatly, from 2 
months to 14.5 months. Further, dyads were observed only for five minutes in the 
structured- and free-play settings. Longer observations may be needed to gain sufficient 
awareness of the touch patterns that exist in a dyad. For these reasons, the findings from 
this study must be interpreted cautiously. Although some of the findings of Shields and 
Sparling (1993) were supported in the study, several similar patterns did not reach 
statistical significance. 
Further research must be conducted to assess the validity of the touch protocol in 
Shields and Sparling (1993) as a tool in measuring infant-mother touch. Research is 
needed to examine for possible interactional relationships between infant gender, infant 
age, and attachment for infant-mother touch. This study did not find that gender modified 
infant-mother touch or security of attachment; however, due to the methodological 
constraints in the touch protocol that may have confounded the levels of touch scored in 
the episodes, these findings can not be said to be conclusive or generalizable. Further 
research is needed that will assess accurately the existence of mediating effects of infant 
gender for infant-mother touch and subsequent attachment. 
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APPENDIX I 
TOUCH PROTOCOL PERMISSION 
Julie M. Jeffrey 
3627 N. Pine Grove #1 
Chicago, IL 60613 
Dear Julie: 
1014 West Trinity Avenue 
Durham, NC 27701 
December 4, 1996 
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I was delighted to receive your letter. I have been away from the 
research interests begun when I did my thesis in 1986! It always amazes 
me to find how fascinating and tempting it is to get back to them. I 
hope that this reply is not too late for you to make use of the 
information. Thanks so much for the phone reminder before the holiday. 
You would be most welcome to use the touch protocol I developed, and 
adapt it as you need to. I have enclosed, in lieu of being able to find 
my thesis at home, pages describing the touch protocol and tables from 
an unpublished paper. If the recording methods are not clear, I would be 
happy to talk with you about that, having refreshed my memory a little 
bit. Basically, we used duration recording for the dads' holding the 
infants; and interval recording (20 seconds) for the other touch 
behaviors. The reviewers for several papers objected to the overlap 
between the holding and the category of instrumental touch. We were 
trying to delineate as best we could the different kinds of touch. They 
also objected to the overlap in the simultaneous category, but the 
results for the simultaneous category were very interesting. From a 
developmental and parent/infant interaction perspective, I suppose 
that's not surprising; I think it must be the parents most in tune with 
their infants who can combine those--play and caretake at the same time! 
I called Donna Bryant who is head of early childhood research at Frank 
Porter Graham Center, but she did not know of anyone involved in this 
area of research. I advised you on the phone to contact Joyce Sparling; 
hope you have been able to get hold of her; please let me know if I can 
be of help in that regard. 
I would certainly be interested personally in working on any research 
projects in this area in the future. Hope you end up here in Chapel 
Hill! Please call me if you need more specific information about any of 
this material. 
Very truly yours, 
~~ 
Mary J. Shields, M.A., M.P.H. 
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